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The following is a complete listing of all claims in the application, with an indication of 
the status of each: 
Listing of claims: 

1 . (Currently amended). A method of detecting an interaction among agents in a group or mixture 
using a fixed- ratio ray design and determining whether subsets of said agents also interact, in order to 
detect, characterize or pre dict an outc om e caused bv exposure to said agents in said group or mixture, 
comprising the steps of 

a. determining an additivity model from single chemical dose-response data for said agents in 
said mixture or group, wherein said single chemical dose-respon se data is obtained in test subjects - 

b. fitting a mixture model in terms of total dose to mixture dose-response data from fixed-ratio 
ra y s for said agents in said group or mixture, wh e rein said mixture data is obtained in test subjects - 

c. statistically comparing said additivity model to said mixture model to detect a departure from 
additivity , wherein a difference between said additivity model and said mixture model indicates an 
interaction among said agents in said group or mixture : 

d. removing at least one subset of agents from said group or mixture , wherein relative ratios of 
remaining agents stay the same as in said fixed-ratio ray design; 

e. repeating steps b and c for agents remaining in said group or mixture after removal of said 
subset; and 

f. determining whether or not said remaining agents interact with said subset of agents by 
utilizing statistical methods based on algebraic manipulations relating full and reduced ray mixture 
models > in order to detect, characterize or predict an o u tcome caused by exposure to said agents in said 
group or mixture . 

2. (Original) The method of claim 1 wherein said method is applied to a plurality of full-ray 
groups. 

3 . (Original) The method of claim 1 further comprising the step of carrying out steps b and c 
for said subset of agents. 



4. (Original) The method of claim 1 , wherein said additivity model is graphically represented 
as an additivity curve and said mixture model is graphically represented as a mixture curve in 
terms of total dose. 



-4- 



5. (Original) The method of claim 1, further comprising the step of determining simultaneous 
confidence bands on the difference between said additivity curve and said mixture curve or 
between mixture curves on full and reduced rays. 

6. (Currently amended) A method of detecting, in a group or mixture of agents, using a fixed- 
ratio ray design, the number of agents that interact, and determining whether subsets of said 
agents also interact, i n order to detect, characterize or predic t an outcome caused by exnosure to gajd 
agents in said group or mixture, comprising the steps of 

a. fitting a suitable polynomial in total dose to experimental dose-response data obtained 
with a combination of said agents wher ein said experimental <fet a i« ob tained in test s „h^- 

b. statistically identifying higher order terms of said polynomial that are not equal to zero, 
wherein the number of agents that interact in said group or mixture of agents is equal to the 
degree of said higher order terms that are not equal to zero; 

c. removing at least one subset of agents from said group or mixture , wherein relative 
ratios of remaining agents stay the same as in said fixed-ratio ray design; 

d. repeating steps a and b for agents remaining in said group or mixture after removal of 
said subset; 

e. determining whether or not said remaining agents interact with said subset of agents by 
utilizing statistical methods based on algebraic manipulations relating full and reduced ray 
mixture models, in order to detect, charact eriz e or predic t an outcome caused by exposure to said agents 
in said group or mixture . 

7. (Original) The method of claim 6 wherein said method is applied to a plurality of full-ray 
groups. 

8. (Original) The method of claim 6 further comprising the step of carrying out steps a and b 
for said subset of agents. 

9. (Original) The method of claim 6, wherein single chemical data are used to estimate an 
additivity model which is linked to a linear term in said polynomial model. 



10. (Original) The method of claim 9, wherein an additivity model is graphically represented as 
an additivity curve and said polynomial model is graphically represented as a mixture curve in 
terms of total dose. 



1 1 . (Original) The method of claim 6, wherein said polynomial is embedded in a generalized 
linear model. 



12. (Original) The method of claim 6, wherein said polynomial is embedded in a general non- 
linear model. 



13. (Original) The method of claim 6, further comprising the step of generating a graphical 
representation of said polynomial in total dose. 

14. (Currently amended) A method of determining an interaction threshold for agents in a group 
ormixture in order to detect, characterize or predict a n outcome ca used hv exp n^ t~ m 
said group or mixture , comprising the step of 

generating a generalized linear model or general nonlinear model that permits estimation 
of the boundaries between a region of additivity of said agents and a region of interaction of said 
agents, wherein said boundaries define said interaction threshold , wherein said step p^enemting js 

group or mixture. 

15. (Currently amended) The method of claim 14, wherein said region of additivity of said 
agents and said region of interaction of said agents is determined by the steps of 

a. determining an additivity model from single chemical data fori^e^^ 
or group, wherein sai d single chemical data i s obtained in test subjects; 

b. fitting an interaction threshold mixture model that incorporates an interaction threshold 
parameter in terms of total dose to mixture data from fixed-ratio rays fbi.^^^ 

or mixture, wherein sai d mix ture data is obtained i n test snhier.ts- ^ 
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c statistically comparing said additivity model to said interaction threshold mixture 
modd to detect a dep artu re from additivity , wherein a region of difference between said additivity 
model and said interaction threshold mixture model indicates a region of interaction among said 
agents in said group or mixture , and a region of coincidence between said additivity model and 
said interaction threshold mixture model indicates a region of additivity among said agents in 
said group or mixture . 

16. (Original) The method of claim 15 wherein said method is applied to a plurality of full-ray 
groups. 

17. (Currently amended) The method of claim 15 further comprising the steps of 

d. removing at least one subset of agents from said group or mixture wherein relative 
ratios of remaining agents stay the same as in said fixed-ratio ray design; 

e. repeating steps b and c for agents remaining in said group or mixture after removal of 
said subset; and 

f. determining whether or not said remaining agents interact with said subset of agents by 
utilizing statistical methods based on algebraic manipulations relating full and reduced ray 
interaction threshold mixture models. 

18. (Original) The method of claim 15 further comprising the step of carrying out steps b and c 
for said subset of agents. 

19. (Currently amended) The method of claim 14, wherein said region of additivity of said 
agents and said region of interaction of said agents is determined by the steps of 

a. determining an additivity model from single chemical dose response data for said agents 
in said mixture or group, wherein said single chemical nose resp onse dat, jg obtained in test subjects; 

b. fitting an interaction threshold mixture model that incorporates an interaction threshold 
parameter in terms of total dose to mixture data from fixed-ratio rays, wherein said region of 
additivity is conditioned on results obtained in step a; and 
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c. statistically comparing said additivity model to said interaction threshold mixture 
model to detect a departure from additivity , wherein a region of difference between said additivity 
model and said interaction threshold mixture model indicates a region of interaction among said 
agents in said group or mixture, and a region of coincidence between said additivity model and 
said interaction threshold mixture model indicates a region of additivity among said agents in 
said group or mixture . 

20. (Original) The method of claim 19 wherein said method is applied to a plurality of full-ray 
groups. 



21. (Currently amended) The method of claim 19 further comprising the steps of 

d. removing at least one subset of agents from said group or mixture , wherein relative 
ratios of remaining agents stay the same as in said fixed-ratio ray design; 

e. repeating steps b and c for agents remaining in said group or mixture after removal of 
said subset; and 

f. determining whether or not said remaining agents interact with said subset of agents by 
utilizing statistical methods based on algebraic manipulations relating full and reduced ray 
interaction threshold mixture models. 



22. (Original) The method of claim 19 further comprising the step of carrying out steps b and c 
for said subset of agents. 

23. (Currently amended) The method of claim 14, wherein said region of additivity of said 
agents and said region of interaction of said agents is determined by the steps of 

a. fitting an interaction threshold mixture model parameterized with a polynomial 
function for regions of interaction to experimental data obtained with a combination of said 
agents, wherein said experimental data is obtained in test subjects , and 

b. statistically testing whether the interaction threshold parameter is different from zero 
and identifying higher order terms of said polynomial that are not equal to zero. 
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24. (Currently amended) The method of claim 23 wherein said method is applied to a plurality of 
full-ray groups or mixtures . 

25. (Currently amended) The method of claim 23, further comprising the steps of 

c. removing at least one subset of agents from said group or mixture wherein relative 
ratios of remaining agents stay the same as in said fixed-ratio ray design; 

d. repeating steps a and b for agents remaining in said group or mixture after removal of 
said subset; and 

e. determining whether or not said remaining agents interact with said subset of agents by 
utilizing statistical methods based on algebraic manipulations relating full and reduced ray 
mixture models. 

26. (Currently amended) The method of claim 23, wherein single chemical data are also utilized, 
wherein said single chemical data is obtained in test subjects :. 

27-29 (Cancelled) 

30. (Currently amended) Software for causing a computer to carry out a method of detecting an 
interaction among agents in a group or mixture using a fixed- ratio ray design and determining 
whether subsets of said agents also interact in order to detect, characterize or predict an outcome. 
caused by exposure to said agent s in said gr oup or mixture , wherein said method comprises the steps 
of 

a. determining an additivity model from single chemical dose response data, wherein said 
single chemical dose response data is obtained in test subjects : 

b. fitting a mixture model in terms of total dose to mixture data from fixed-ratio rays for 
said agents in said group or mixture, wh e rein said mixture data is obtained in test subjects : 

c. statistically comparing said additivity model to said mixture model to detect a dep arture 
from additivity, wherein a difference between said additivity model and said mixture model 
indicates an interaction among said agents in said group or mixture : 
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d. removing at least one subset of agents from said group or mixture , wherein relative 
ratios of remaining agents stay the same as in said fixed-ratio ray design; 

e. repeating steps b and c for agents remaining in said group or mixture after removal of 
said subset; and 

f. determining whether or not said remaining agents interact with said subset of agents by 
utilizing statistical methods based on algebraic manipulations relating full and reduced ray 
mixture models in order to detect, characterize or predict an o utcome caused bv exp osure to said agents 
in said group or mixture . 

3 1 . (Currently amended) Software for causing a computer to carry out a method of detecting, in 
a group or mixture of agents, using a fixed-ratio ray design, the number of agents that interact, 
and determining whether subsets of said agents also interact, in order to detect, characterize or 
predict an outcome caused by exposure to said agents in sa i d group or mixture, wherein said method 
comprises the steps of 

a. fitting a suitable polynomial in total dose to experimental data obtained with a 
combination of said agents wherein said e xperimental data is obtained in test subjects : 

b. statistically identifying higher order terms of said polynomial that are not equal to zero, 
wherein the number of agents that interact in said group or mixture of agents is equal to the 
degree of said higher order terms that are not equal to zero; 

c. removing at least one subset of agents from said group or mixture , wherein relative 
ratios of remaining agents stay the same as in said fixed-ratio ray design; 

d. repeating steps a and b for agents remaining in said group or mixture after removal of 
said subset; 

e. determining whether or not said remaining agents interact with said subset of agents by 
utilizing statistical methods based on algebraic manipulations relating full and reduced ray 
mixture models in order to dete ct, c haracte riz e or predict an outcome caused hy exposure to said apents 
in said group or mixture . 



32-33. (Cancelled) 
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34. (New) The method of claim 1, further comprising the step of providing results obtained in 
step f in the form of a plot or table. 

35. (New) The method of claim 6, further comprising the step of providing results obtained in 
step e in the form of a plot or table. 

36. (New) The method of claim 14, further comprising the step of providing results obtained by 
said method in the form of a plot or table. 

37. (New) The software of claim 30, wherein the method carried out by said computer further 
comprises the step of providing results obtained in step fin the form of a plot or table. 

38. (New) The software of claim 31, wherein the method carried out by said computer further 
comprises the step of providing results obtained in step e in the form of a plot or table. 



